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(54) AUTOMATIC TUBE DIMENSION INSPECTION DEVICE FOR CAST IRON PIPE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To measure circumferential 
length at many positions over the total length of a cast 
iron pipe of especially large and medium bore diameter. 
SOLUTION: A cast iron pipe P is received/set in an 
inspection layout consisting of a centering part a 
measuring part 2 and a carrier part 3, in a flow work 
method. And the inspection device consists of a touch 
roll sensor 4 which is vertically raised/lowered right 
above the measuring part 2 for rotating while pressurized 
contact to the outer peripheral surface of each position 
on the entire length, a rotation detecting device 5 which 
detects rotation detector stuck on the outer surface of 
the pipe P with an optical fiber for precisely detecting a 
rotation of the tube P, and a controller 6 to which both 
detected values of the number of rotation of a touch 
roller and one rotation of the pipe P are inputted for 
calculating circumferential length at individual position in 
longitudinal direction of the pipe P and outputting the 
result of dimension inspection after comparing with 

standard specification. By this, precise circumferential length at all the position are calculated 
at once. 
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•1 



&B*fe*-f5ftaiLgBl . «tHUao«M**P*M^ 
H l:E»tfc* n-fti 2 fl 1 ao n - 7 2 1±^*^TI3 

11,21 ©*ffiT ^MIM h*WTffi«j£ffr*#*3 

1&<DV'W7ny9 3 2 £ 3 3 Sit^JCafefBbT^SJSSI 
«3J:D&D, ittl3«lJ£tt2©»±fcWfc»LT£it 

CD 1 |HllE©Mfctmi£:A:*J l/TfCfif^CDi-if ©ft 

4 »eo»H#'J l/^>i©^ 7f D-7 4 1 £, & 
4 1 S^W4 2#"5 tMTlgl&iffifCft 
3tf aS^T"— A4 3 £, ^y?n-7 4 lCD|eIfitt4 
4 ©E»«fc«i 0 ttWfc/'Ul'XSHRSCO o — -X > 
n-^4 5 £, K*ft»*gWTffla-r*«0»S6's»« 

[tt#JR3] «*«i*fctt2k:fe^T, teJigtfcfcttSi 
5»44Nfc«P©*WliliK:rtIoT«Ba«E, *v3«BiaSE 

5 i t&jtsnsv^y h 5 2 £. 

y-5 l©WflS-CS*l^lT*ffi3e«B5 3AtS3tt«5 3B 

iDftssfc^T-f/^— <wn-t>*5 3 £, 
[»*^4] fiS*^i75S3o<Rin^t*^r. Wfe 

7 SAME* J»8§ 6 ^ftarT* Z. £ £$#$:£ 
g6^yfP- ;i/-fe>-tJ-4ro/tjl/X9U**'?> hf5 

>■» 7 ©T^-D^&ffi&X^^J^ife-r-S A/DSE* 

azy 6 2 iaa^fc'c p u± o a o , ^e-fcimiE^ 

e»JICJUlTlW3C P U^AAtS 



9- 1 7 0 9 1 2 

imwDmmuwiwi 

[0 0 0 1] 

tlT V> S j&»»J£T -5 SCO ^fe&g£Eg fc« -5 . 
[0 0 0 2] 

*ifc £ * t=Mft31«^mi 7 - F/t y * L 
20 TS^coMHt^S!lb^^tl«p c aM±cogl^J^ F^y;U 

[0 0 0 3] MR«®«Hft»il«E. "T^Tit'Cf *«»ififc 

&»t^7t-AU *&, *©«©jiwft3tet3v»T'i>s6i& 

©BH**A*i»riBttttSJ£T?*fr^. U^t>Eii:»b 

^S&-ft:c75ifi/^ ««FiSiS fc Jt ^ -5 £ iL % «*lfc'«5 Jt ttS 
40 [0 0 0 4] Mft*QTreM%£J|ltt«flA®^ft(JRlc 

■ H^>¥4 - 3 2 5 7 2 ^ii$gT-l4. □©* 

45 -7T±T^e.K5ELxiateu aa«n— 7©±t^» 

■ *4, v ¥5- 3 7 2 0 6*4i*T?tt. »®f©§PO& 
50 OSH&*Sr/r;^xdr— ;UT*f>h-r*. fci*.«ia 
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1 0 2<D&m&&/Vl>Z.Ztr—)]'l 0 3T£fe2nLTfMfP 

5-12727 b i i © <t 5 fc^ 

**CDM*fC»3S3-— y h 1 0 5£*A, r«Dlz.> h 

cooo5] «MMrotHiicHbT». not* 

0«n«ffi*e»ttfc«lH-r«*BBB6 2 - 1 1 8 7 8 
6*. a*Oft i»6SjfcSl3fr**«BB 6 2 - 

1 1 8 7 8 5§, Bffig©*SB§6 3 - 7 3 7 6 

t»4. *rtB©xw\«#©*i;frfl*as«£T<&ttH 

B36 0-2 4 9 0 0 9fftt. tf-f 7—&£*©RB^t* 

*tott»tt«©fc#WJfcK:ff**Hi«6 1-13 16 0 

ffSWHBBS 1-S44S2^«, r^tC^-pTffl^ 
©#*t£*KWjrr**H a F 1-308907 

5BBS6 0- 7 6 2 0 9*4HB&£ t>*4. 
[0 0 0 6] 

Ttt £ CDS£*S^(C «fc t> T "b«?**«5F nllBtt— OM 
MSSniw*. t»**»4fl»©»0tt4''rtfRI±«:tll 
*l/Tftl>f»*l«U i8V»#*»*>&**|6©auS. 

Tttjr*«j©ie«©3P • J? ffigSfc-ir 
MOTS. *oi^fcffl^6ftS«MMfli, 4§^ffliJ©^ 

^ff£I^T**fc»fc«S£©*Sfcf»»rLTt>. 
©^0 0 POWETffeWff C-j£fit£ltJ* LTHS d £# 
&5Si©3S#£frS. **-C»4c:©J:3a:K#**fcLfc 
•Mfc«*WKi r«jfflflfj ili¥A/T^8&©»I3:l*fflf::S<J 

[0 0 0 7] «Jffltf©»fM4/.hP«©*M*tf (£&X.tf 
7 5mmnif) ©«-&CJ4Stf i*©Bjlt)^< , 
. ©«*<A*T<^£>4:-ioT ! bJ;l/>. L^U fOPS^S 



^¥9- 1 7 0 9 1 2 

t. wsfe©»fflR«t»ifc-r«MMf«w*azxtm,T«] 

05 fflftSSL, ffifcit&**ofcf&©fim«£BBiJbT§l 
[0 0 0 8] BBtfcaSUtttEfctt-T^TA^fctt^U 

10 MI:IoT^0fif (B**aitt^©a>6T»4l 2 
Bf!W /SK#£BLTRBfi£8H-U 

Jt«W^gfls©i^fc*8}&©I;gj5>£*Tfc^ 

is c«u^;p©fpiettt^i;, xmmm 
©b*> & «jLTfe&aL*frM**KcM&«fc£r« 

[0 0 0 9] «Jffl«iLT*i6 6n**»fiBfc*W-*i^ 

20 tt**je©tlMtsfc«S'8«»4. Jft&BJlgfitttftMMr 
©F*3^BfCie»gftfcf 0 . iE«$$i^t5 

womii*6«co, v»to«j>*3B*tiffin*«iffl!a:[ai!!i 

©&-&BT^fi£;*ti.TU5±, iSifi^©^©^^, fci: 
25 AM»S!*B©#*, «WaajPft©ffi««:i:tJ;oT# 

o #s ot, ft tt^tMUMAV ikai < * 9-ttitm 
%\zmn&igz\isTmm.&£i : z> ii^oxv&tf&z. s\-m 

30 jTSoutusu ff4^i:tt51*fc^ip#5* 

»ia€fn«»ttB*»HofcO«l»TW, Hi6©SB<i: 
&ot, thH£B©MRftBB£3£b-ii-, SfcttWJUf 

35 fc«-JBT«i:t»45*©*i*n*. 

[0 0 10] *56W»4K±»CJfi^fcBW***T*fc«6 

40 [0 0 11] 

IStO&A/T-pg-tM H(;^-n-? r tli2BLfc2Bm©P- 

45 ©***'p£PhH' K(r^wc-e-n j e*n2eijfl©n- 

2, 43«fctf«r?Bci — 7 11,21 ©fcflSrr&B-tM KB 
T-a«^fT-r^^*3 1 <hK##3 l±T^L#^g 
aEfc3^«f$n* 2»l»©VJg^'Dyi' 3 2 t 3 3 £B 
50 ^KOTLTttSME&ff 3 £0tt9. ffllBSJJtffi 2 ©B 
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£, l ; ^M±t©*bfclElte^m^Sr^;7T'f A*-T-& 
»bT«©10«E*iE«K«iUr*|g(E*lil»St. * 

UT^ft**o-&5«iH*t-a*l»« 6 «fc K) tzzmfc <fc 

& ^ y ? P— JUr >if 4 CSlft tc^T LTf©^ 
JSBC^y^n — 54 ia*ffg=LTIHteU ^wmSIji: 

5 -VttENEtffcfB?- ©I3ite£#&tt© * ST*7t7 t -f A*- 
#t*D-te >+»■ 5 3 #«*.TjEfltfc*M*« P © 1 

[0 0 12] CCDlffiSfCl&^T. *y^P— ;Hr>if4 
ttiHcD*^#'J'J'l/^>$S©^-y?n-5 4 1 &9 
y^U-y 4 1 £3u£te4 2 «fc 0 g«-CSS!lSffitCffi^ 
f5fiH7-A4 3,i:, ^y^-n — 5 4 1 ©[eMtofSH 4 
©R»fli fen o # fc/x fSSlsS; © □ - 5"J - x > n 

stews 6 ^e^-sEisssr^-r * n £#st>si; 

©fi!|gtfc&<i«^. fy^U— 5 4 KOm&Mft 

57-A4 3ttffiCa#01. ■5~2»©S*fC|S^-r 
tltf. «Mft*^J«ffi©»liA:*»an.4»IHi£!iR:SaT£E*U 

«Pf -5 *> 6 , m<Dfctt jffl c 51 D # W- a - - x > u 

- y 4 5 (D-mmtmm * m&^mm \z ± o x «-r * *n 
[ooi3].*fc. mm&m&sommz-o^Tit. m 

^-5 1 K»EK?$n*'T^y h 5 2 £. h 
5 2 *t*tTBiffl»C**lSrr 5 3 A t 5 3 B 



iDftS^y-f A-tfcftl-fe >if 5 3 £, 

T^s-r-5$afflig§6 (cpu) ^»tt-r*iaB*»fiEr 

IEiS CffiSf £ £ £ y P - jU-fc £ ©#rafisfl§ 
ftbT^S**, U 5 y ^©fiSBKH**:*:^© 

■c» o 51 i>mm*m < xmm& \z it b v». s c ©«o 

9m»M*« P ©fl-J5® i^EtettW? £ b TV ^ 5/ 
h 5 2Sr®:«$-&T'l : <h*{'lHll&L. i©^!BfTS5 

15 if 5 3 «fcoT««]^Sr H T&ffix.fcX^- h £ 1 

cooi4] a±o»ft*on«**3g©«i)ifcjia^L. 

20 i!l^2(D i i : i®CD^KT i grt^jt)lb, S^^BiTT 

[0 0 15] S!l«Sg6»CO^Tm^.«, m7<D7ayy- 

>it 4 CD 5<J S * t> > h ~T Z> iS jS O ^ > 9 =L— y 
30 h6 1. & •?-£>■*)■ 7 <D7 -3- U if 
I^f-y^J«lt5A/Diiaz 7 h 6 2 *mJi^ 

fcpuioao, s s tciHite^tBSi 5 cD/ywesA 

35 ^T^£^. ^y^-a-5(Dm^mtmz 1 Ulteco® 

r-srotf, iB*«iicw«i»«o^ktt*n<tvi. cpu 
7 -f a*— fe >u-©^;^«wt * * > h-T^«ffi 
[0016] *ffli«6*i#£-rait««iao7D-ia 

45 5:08. 09l:ft* J . U— if *t >y ^-fe >U" 7 l:J; 5 

ic, ^•y?n-;nr>-y-4coR^SS©3SiJ^$-^lsi^ 
50 *«»cflS5SC»**««R-r*«iEff»*WffiJiHir*^ 



- 4 - 



9- 1 7 0 9 1 2 



JW##«f!©IIIWtfft±©WttT*S. U-tf*ffiiH£ 

HHiftS. 0 8B1/- »f^-v^7 r ir>-!t7lc«fcS < gJP 
M£7n— M+t7'jyi/->a >©#]« 
IC*HT^fiOiSfil:S^< W£M©S£l!fr£«IiPl3£«£ 

©««&£« id 3. IH^t0 9«^^5 1 D-;l/ir>tj-4 
C «t SSKE? n-T&O, £©*-&, Sti£»K©±&B 
4 l ©JSM^tCcfc&^Snf&Sfr'S. 7 
p— <r>n=y^— h©¥J5H^MAtlT^lEllS:#fc« 
*K»0«)tlti:»JtbT*liEiR»**«>, *S>MI# 

(£®fi£T£>. 
[0 0 17] 

< S^rrftlttH 2 ©T2f*» 6. SfcttH 3 OS**5T» 
D, i»«rtfPttl*ti-pf*«»8^aAb. *y*-8 
1 Ay-KttO&S-hTSfflbffi l 'MEISLTii 
AT *. StiJLSBl tettPMM Kf:2fiaOD-7 l 

T*¥(c^jfr«.o HffetfPoaffiKttttEES/'j:^— 
1 2T*¥fc*MftT<&>MHfil 3#i3»LT*l*#6l© 

Bt5 n o T*W**P p - 7««»c:— ft 

[0018] JRjUgS 3 tt** 3 1 S JW.T*M*:frfcl^;£ 
ff T*. itff ttH 3 ■ICjRTttEES' U >y- 3 4 ©f^Sjtc 
«fcoTfTfcfc>tl5. SfflbaB2fC*5tt-5#*3 1 «Sffl 

KitA-T^Stf. «ffiU*»»TTn«^*0*li3 5® 

^LfcVJgyp-^^ 3 2*^fcULS|5©P-5 1 li(3± 
fit^O, a— 9 1 1 CfoTWSffPS^fS. # 
^3 l»4«ft«P*3S»bTjfeffb»»T*»je«2© 
HfifCSL, ClITS*«TbTViyoyi7 3 2 

fcD-7 2 1 ©±^b#X_S. 

[0 0 19] d©16#«#*3 l©S3^gB©«« (0 3 
©£» TfcRHSfcjtfr IT, D-52 l©_hT$l5£© 
1&r}1tm8i i &PlZ±fl--TZ>i?m±<DVM'7tlyt> 3 3© 

M£$©P-7±T©ftUB*<¥fTLTjlfTU ^©f^ffi 
*^TTtitfieSgK©^©V}g^'n->^*i#|^b» ^5- 

*»i»Wfcif6fTT*. 



[0 0 2 0] HlttSS^S82tC*3^T#PISSEJCltl9# 

iten^^y^p— ;u-tr>-y-4©BEMiaT£.-5. e:©ia 
am o_kjj\z —m LT^7?D-M>it4* mm \z s 

05 £T*$R«4 6$#»g«EfcSl5|gbTV»5. ^-y^P- 
;i^fe>-9-4«rffi3£bfcJBfl|4 6tt#»ffl©^-^4 7© 

8 tc^rt$nxsii:tc±TT-5. 
[0021] m-zoy&y^u— )v±y^-4<D^mttmm 

10 !iE4 (A) (B) \Z^t. ^yfD-7 4lB7-A 
4 3^LT$Mt«4 2*»6»ftg«EfcflSSnTaa 
KJ:oT*W«P©nHiBfcE»LT#l30TS. d© 
Mfl4 2 Sttf 4 9 *^bTMfB©^S«4 6 ©JS®fr 
S&-&LTt^5. &y?-n — 9 4 1 ©lHlfett4 4©ffij^^ 

15 te/Ul^fgig^WP-^U— x>p— ^4 5 **3Jlt) fttf 
6 tlT* ^ P- 5 ©BlBRS/WX«^te«*ifc*.. 

[0 0 2 2] 0 5«:^£ffi2©®«TlHlf&T-5fcM&eP 
©10lE#£:E«fC&fcTSIIlfe*fcffli§5T&-6 < , 0*5 
20 ftiB^tLTliV^y h5 2£il/llU SD£^©Nf 

<£<ttA/C^**« (H©2.j&«Mft) . »IS«Pf=tt«»>' 
•J >y-5 4©f^®jlC«fcoT*;Py-5 1 t*t±#L 

25 5 HJ-7^yh5 2£glLT*3rmTU T^**J/ 

h 5 2 H.mwizmtstifz&.'t.—ffizmm-r 

«. ^*7h5 2 ©IMEtl«*;U^-5 1 £BSTfc&g 
fc»l5ltT5tDft»t6nfc*3teffl5 3A<h§ftgB5 3B 
i0as*7r'f;t-«ttt>D , 5 3ICj;oTIE^(C^ 
30 AStlS. Ttt*3"6T^y I- 5 2*S[hI»$X^— KT 

*<omwAmm hu^fmvse 3T-*^>h$nx 

(CPU) 6^A*£n. jlftiao^y^o— ;Hr 

35 >-y-*»6®A*a:*fcawiios**t&*. 

[0 0 2 3] ffirSB©J:5fc0 8-, 09«ftdflfS§6lC&tt 
•S^P-^^UfcfcCTabO, I28©7P— If^P 

U— ->a >**«*«fl:K:fls5»jeRil€BftJRT*K*|jE 

40 T*as-e»o, «Mft»jai3toititttiBi— ta«©m*is 
»*w^UT»ikL, 2&*©:7 7^-£fr*>trr. s 

it. 09©^-y^P-;Uir>-y-4t*5tt-5«^MSfcO 
— ^t7 h©iSST^y^P— 5©SSftt 
«k*SEiiiKBat!R»RT**|jE*ff3a;5*«, d©*^(c« 
45 *«©Jtff*<g«T«>**^, aH3£ttW«tcSlET'5 ! ^ 

©«ZE£M2P«t;:$W3§ 6 ^«]^^#i: L-TA7J Life 
[0 0 2 4] W»»6 0CPU7?SdfUfctt*tt*63&» 

so Ci&wjwafefrtbTA^anfc-e-ft-enoDffaofiFiSK 
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©j£«-*>im u >©&*&£:> jgfifisti^ffifflL-Tmi 

[0 0 2 5] 06 ttflFJPW£©fc*fc»B"r * u— if * 
^y7 P -fc>-y-7©Jg<l£*Lfct>©-C\ WiWtfziMOU 

—tff&wfri i ttT^K:»arr*«»^u 7 2 © 
Bf»iw«>*ii:isioti/- tf-3t»*a**u, *n 

fifl.SSTWSggSS,, S 2 A^^|JS=L- (S,+ S,) 

n-ensjgu *©»**«»« 6^A*bTjii«©« 
j£K:«-rsa*, ±T©f£»a<fg^wcai>rr£>iEig&£iffl. 

[0 0 2 6] 

[siss^j] ^BHwssj^^mw^t^^^'ff© 

^fc «fc 5 \z>hUWS\z «^ffl^©MS'J t ^5 «J&a*^i& 

^fs.mmm\ft^x'pam. -rut>t> 3 0 o~8 0 0 
mmigffliifWias, ::©««K:*rr**ss 

0i|©— P*#tf-5t» ;i/-fe>-y-4©^.y^D 
-54 1ttSiiU0 0±O. lmm©#y ^l^VSS 
©R*£,fc9&9. D-JU©i|ltt3 Ommi:bT=Se3)5©S 
ifS^i*7 7mm©¥»KTl:Rtl/fc. Sfc, ^y^o 
— 7©lnNfE&4 4 t^W4 2Fp ! 3©Sggl£2 7 Ommi 

U Hffil. 7Kgf/cm l -rRtttJE»bT*lHll3 Lfc. 

T?tt/t;^»&«c©"fk^C*«7 5 0 £TT&o£:&©£, 
1 0 2 4 p p r t*Il:1^77^L/, S5Jli«#f^©n 

[0 0 2 7] EHElft»»K:tn»Ttt, USyhMyf 

5&sc©tsE*a*Tftt«**«#6n-r, corset**? 

R^S$*i2 5 0 X rclCjtfLT*?j2mm©Ki!J&*MW-£ 



nf, L*»fe*©RIM6HJWJ£lH , »cBSH4fc:£L-< 
T-fA-^t^ro^titTO. 16mmSTOS 

wtm\zM.%^. ■?-©^abfcsattt*fc^s^;i' 

05 ©fRl®e<J?i[6]±A^tE^nfc. HA, 300~800m 
m<D t t>nmft& f g\Z-0\,*T¥-i%mzfinti:. ±0. 3m 

&40. 3/(800Xtc)=0. 012 %F*3i^5»g 

10 a, «r> ttD«cif**aft6n!4'^6, •?■©« 

Tfc. ±0. 6 mm^i^KST* 5 tMtn«+» 

[0028] <g<Dmmm?z.\z-o^T\$. fciA.tft*. 
©isift^nx^fc**, ■ tf-ytm&mz 

&Z>ttT~Ul/l 0 OmmS^SilWL, ft 
20 [0 0 2 9] 

30 MKb. siftttiswiciftaii. §i«©j&*.5«i 

(E*"9-«©K**a:JtttS*fc-r. *^^-Ct43.--i7 
/«t^S^fe©B8fEt-€-©ffl-&t)1i-Clin^-. £#©®n;t 

35 i:*«»J©«p«-C»*. £3«&«*©M!J£lcJ:oT*«r 

«fctt£gIg£#©£g^£S5»*lgifr#-e»S. 
40 [0 030] »*Ji2i4^^^D-;i/-b:>-y-©^e5^ 

*a©JP*SI&fcjSffl**i*4i»S*T?****, 
[0 0 3 1] BI**3t40C«tii»©*#«J!5t*f*fc« 

-fy^-^-fe^T^-w^tJSlSWSffi^^^©^^ 
S-»:J4^-e$.-5i:J41-A. &»S© 1 Eg©&ttifcii 
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